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Summary
Objective:  To  compare  the  clinical  efﬁcacy  of  olive  oil  and  the  Saj® cream  on  the  occurrence
and severity  of  striae  gravidarum.
Design:  Parallel  randomized  controlled  clinical  trial.
Setting:  West  Health  Centre,  Lolagar  and  Akbarabadi  Hospitals,  Tehran,  Iran.
Interventions:  360  Nulliparous  women  at  their  second  trimester  of  pregnancy  randomly  (simple
randomization)  allocated  into  three  groups  of  olive  oil,  the  Saj® cream,  and  control  that  ﬁnally
150 of  them  (50  subjects  in  each  group)  completed  the  study.  Control  group  did  not  receive  any
medication/intervention.  At  gestational  age  of  38—40  weeks  the  participants  were  evaluated
regarding the  occurrence  of  striae  on  abdominal  skin  and  its  severity  that  were  primary  outcome
of the  study.
Results:  In  the  olive  oil  group,  striae  occurred  in  72%  of  the  participants,  which  were  mild,
moderate,  and  severe  in  32%,  26%,  and  6%  of  the  cases,  respectively.  In  those  who  received
Saj® cream,  striae  occurred  in  64%  of  the  cases,  which  were  mild,  moderate  and  severe  in  16%,
34%, and  14%  of  the  cases,  respectively.  With  regard  to  the  control  group,  striae  occurred  in  60%
of the  participants,  among  which  striae  were  mild,  moderate,  and  severe  in  22%,  24%,  and  14%
of the  cases,  respectively.  There  were  no  statistically  signiﬁcant  differences  among  the  three
studied groups  regarding  the  incidence  or  severity  of  striae.
Conclusion:  Neither  olive  oil  nor  the  Saj® cream  were  effective  in  preventing  the  occurrence
of striae  gravidarum  or  affecting  its  severity.  Further  studies  to  examine  the  effect  of  other
herbal/chemical  preparations  o
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Introduction
Striae  of  pregnancy  are  one  of  the  most  common  skin
changes  of  pregnancy  (seen  in  50—90%  of  pregnancies).  It
represents  as  slightly  retracted  red1 and  purple2 streaks
on  the  skin  of  the  abdomen,  and  sometimes  the  breasts,
thighs,  and  axillae.1 The  lesions  are  usually  accompanied
by  itching.3 In  more  than  90%  of  the  cases,  the  striae
occur  in  the  third  trimester  of  pregnancy.1,3,4 The  length  of
the  streak  is  usually  a  few  centimeters,  with  the  width  of
1—10  mm.3
Although  the  major  etiology  of  striae  gravidarum
is  not  speciﬁed,4 some  causative  factors  are  genetic
susceptibility,5 family  history,  skin  type  and  its  color,  young
age  at  the  time  of  pregnancy,  child’s  birth  weight,3,4
malnutrition,3 and  gestational  diabetes.6 This  dermatologic
condition  may  result  in  cosmetic  concerns  for  mother,7 and
in  some  cases  it  would  cause  problems  in  self-image,8 loss
of  self-esteem,  and  psychological  problems.9
Many  women  who  are  going  to  become  pregnant  for  the
ﬁrst  time  may  ask  their  health  care  providers  about  pre-
vention  of  striae  gravidarum.3,10 Although,  so  far  no  deﬁnite
method  has  been  proposed  for  treatment  of  striae  of  preg-
nancy,  different  studies  have  proposed  different  ideas  in
this  respect.  Moreover,  many  women  use  different  types
of  creams  and  lotions  such  as  vitamin  E  cream  and  Trofo-
lastin  cream  which  contains  tocopherol  and  collagen-elastin
hydrolysates.11
®In  Iran,  the  Saj  cream is  produced  by  a  local  com-
pany  (Seoidrood  Co.,  Iran).  It  contains  lanolin,  stearin,
triethanolamine,  almond  oil,  and  bizovax  glycerin  amidine.
These  materials  can  maintain  the  balance  of  normal  skin
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Figure  1  The  study221
oisture,  and  facilitate  the  steps  of  skin  regeneration.
herefore,  the  cream  has  been  recommended  by  the  manu-
acturer  for  prevention  of  loosening  of  abdomen  and  breast
kin  during  the  pregnancy.12
Oils  such  as  cocoa  butter,  almond  oil,  glycerin,10 and
live  oil  have  been  used  during  pregnancy  for  this  purpose,
ut  enough  evidence  to  support  their  effectiveness  is  not
vailable.4 In  fact,  the  lotions  and  creams  reduce  the  skin
ryness  and  can  be  used  to  manage  itching  sensation  accom-
anying  striae  of  pregnancy.12 Olive  oil  is  one  of  the  oils  of
lant  origin  used  for  the  treatment  of  striae,  and  is  rich  in
itamin  E.3 In  the  comparative  study  carried  out  by  Poidevin
nd  Sydney  on  116  women,  it  was  concluded  that  topical
dministration  of  olive  oil  is  not  effective  in  prevention  of
triae  of  pregnancy.13 However,  Davey  carried  out  a  ret-
ospective  study  by  asking  70  women  in  the  post-partum
eriod,  and  olive  oil  was  considered  as  one  of  the  items  that
educed  the  striae.14
In  pregnancy  and  post-partum  period,  one  of  the  impor-
ant  roles  of  midwifery  services  is  to  improve  the  physical,
sychological,  and  personal  health  level  of  pregnant  women.
t  should  be  considered  that  according  to  our  experience,
any  women  experience  stress  in  pregnancy  and  post-
artum  period  about  development  of  striae.  Therefore,  the
urrent  study  was  performed  to  compare  the  clinical  efﬁ-
acy  of  olive  oil  and  the  Saj® cream  on  the  development
nd  severity  of  striae  gravidarum.aterials and methods
his  study  was  a  parallel  randomized  controlled  clinical  trial
hat  was  conducted  at  the  West  Health  Centre,  Lolagar  and
 ﬂow  diagram.
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Table  1  Demographical  characteristics  of  the  participants  in  the  three  groups  of  olive  oil,  Saj® cream,  and  control.
Olive  oil  (n  =  50)  Saj® cream  (n  =  50)  Control  (n  =  50)
Age,  mean  (±SD)  23  (±2.7)  24.2  (±3.3)  23.8  (±2.6)
Number of  miscarriages  4  (8%)  1  (2%)  2  (4%)
Education level Below  high  school  diploma  9  (18%)  18  (36%)  21  (42%)
High school  diploma  34  (68%)  26  (52%)  23  (46%)
Academic  7  (14%)  6  (12%)  6  (12%)
Positive history  of  striae  in  family 36  (72%) 32  (64%) 30  (60%)
Skin color Light  41  (82%) 48  (96%) 38  (72%)
 (18%
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kbarabadi  Hospitals,  Tehran,  Iran  from  August  2009  to  May
010.
The  study  population  consisted  of  nulliparous  females
ith  gestational  age  of  18—20  weeks  and  the  age  ranged
rom  20  to  30  years.  The  range  of  body  mass  index  (BMI)  was
rom  18.5  to  25.
After  the  study  objectives  were  described  for  the  par-
icipants,  written  informed  consent  was  obtained  and  they
ere  informed  that  they  could  quit  the  study  whenever  they
esire.  The  study  protocol  was  approved  by  the  ethics  com-
ittee  at  Tehran  University  of  Medical  Sciences,  Tehran,
ran.
The  subjects  were  randomized  by  simple  randomiza-
ion  into  3  groups:  olive  oil,  the  Saj® cream,  and  control.
lthough  the  study  calculated  sample  size  was  150  (50  in
ach  group),  but  considering  lost  to  follow-ups,  360  pregnant
omen  were  included  in  the  study  at  the  beginning.
owever,  during  eight  months  of  sampling  and  follow-up,
10  cases  were  excluded  for  different  reasons  such  as
hange  of  address,  unavailability  of  the  accurate  address,
ear  from  complications  of  the  interventions,  and  con-
omitant  use  of  the  Saj® cream  and  olive  oil  or  other
reams.  The  ﬁnal  analysis  was  performed  on  150  partic-
pants  (three  groups,  each  consisting  of  50  women).  The
tudy  ﬂow  diagram  has  been  shown  in  Fig.  1.  Occurrence
f  striae  and  its  severity  were  primary  outcomes  of  the
tudy.
Exclusion  criteria  were  twin  pregnancies,  polyhydram-
ios,  and  development  of  a  skin  disease,  corticosteroid
sage,  and  application  of  any  other  cream  on  the  abdom-
nal  skin.  The  subjects  were  asked  to  apply  the  medication
hree  days  weekly.
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Table  2  Frequency  distribution  of  striae  in  olive  oil,  Saj® cream,
Group
Olive  oil  
n  %  
Positive  for  striae  32  64  
Negative for  striae  18  36  
Total 50  100  
Result of  the  chi-squared  test  2 =  1.648,  df  =  2,  p  =  0.43) 2  (4%) 12  (24%)
The  subjects  of  olive  oil  group  were  instructed  to  apply
 cm3 of  olive  oil  twice  daily  on  the  skin  of  abdomen  gently
ithout  massage.  The  Saj  cream  subjects  were  instructed
o  apply  1  cm  of  this  cream  (about  two  grams)  twice  daily
n  the  skin  of  abdomen  without  massage.  The  control  group
sed  no  cream  or  oil  during  pregnancy.  The  subjects  were
ollowed  until  gestational  week  of  38—40.  The  subjects  were
ollowed  weekly  by  phone  and  their  questions  were  replied
y  the  research  team  staff.
The  data  gathered  were  age,  educational  level,  gravid,
iscarriages,  and  gestational  age  at  the  time  of  examin-
ng  the  striae,  weight  before  intervention,  weight  after
ntervention,  the  history  of  striae  in  close  family  mem-
ers,  and  the  type  of  skin.  Since  olive  oil  and  the  Saj
ream  had  different  shapes  and  control  group  did  not
eceive  any  intervention,  study  blinding  was  not  appli-
able.  To  reduce  any  bias,  the  striae  were  examined
t  the  end  of  the  second  trimester.  The  only  study
linding  was  in  outcome  assessment.  Occurrence  and  sever-
ty  of  striae  as  the  study  outcomes  were  assessed  by
 blinded  assessor  that  was  not  aware  of  the  study
roups.
Presence  and  severity  of  striae  was  assessed  by  the  Davey
ethod.14 To  determine  the  severity  of  striae,  the  abdomen
urface  was  divided  into  four  quadrants  using  two  straight
ines  which  cross  each  other  at  the  umbilicus.  According  to
he  severity  of  involvement,  scores  were  assigned  as  follows:
 (no  striae  in  any  quadrant),  1  (striae  which  do  not  affect
 quadrant  completely),  2  (striae  which  affect  a  quadrant
ompletely).  According  to  this  scoring  system,  mild  stria  was
eﬁned  as  scores  1—3,  moderate  as  4—6,  and  severe  as  7  or
.
 and  control  groups  at  the  end  of  study.
Saj® cream  Control
n  %  n  %
32  64  30  60
18  36  20  40
50  100  50  100
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Table  3  Frequency  distribution  of  severity  of  striae  in  olive
oil, Saj® cream  and  control  groups  at  the  end  of  study.
Severity  of  striae  Group
Olive  oil  Saj® cream  Control
n  %  n  %  n  %
Absent  18  36  18  36  20  40
Mild 16  32  8  16  11  22
Moderate  13  26  17  34  12  24
Severe 3  6  7  14  7  14
Total 50  100  50  100  50  100
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dResult of  chi  square  test  2 =  5.825,  df  =  6,  p  =  0.443
Statistical  analyses
To  report  data,  descriptive  indices  such  as  frequency,  per-
centage,  mean,  and  standard  deviation  were  used.  To
compare  the  frequency  of  striae  and  other  categorical  vari-
ables  among  the  study  groups,  chi-square  test  was  used.  To
compare  numerical  variables,  ANOVA  test  was  applied.  All
statistical  analyses  were  done  using  the  SPSS  software  for
Windows  (Ver.  16.00).
Results
Mean  (±SD)  ages  of  olive  oil,  the  Saj  cream,  and  control
groups  were  23.8  (±2.7),  24.2  (±3.3),  and  23.8  (±2.6)  years,
respectively.  The  highest  academic  degree  was  high  school
diploma  in  all  groups.  Most  women  participated  in  the  study
(93%)  did  not  have  the  history  of  miscarriage.  The  three
groups  were  not  different  in  terms  of  having  the  history  of
miscarriage.  Moreover,  in  58%  of  the  participants,  the  his-
tory  of  striae  of  pregnancy  in  their  ﬁrst-degree  relatives
was  positive,  and  according  to  the  results  of  chi-square
test,  the  three  groups  were  not  signiﬁcantly  different  in  this
respect.  Most  women  studied  had  light  skin  color,  and  the
three  groups  were  not  signiﬁcantly  different  in  this  respect.
Table  1  presents  general  characteristics  of  the  three  studied
groups.
Table  2  presents  the  frequency  of  subjects  with  striae
in  each  group.  As  shown,  the  three  groups  were  not  sig-
niﬁcantly  different  with  respect  to  the  frequency  of  striae
(P  =  0.43).
Table  3  presents  the  severity  of  stria  in  olive  oil,  the  Saj
cream  and  control  groups.  As  shown,  there  was  no  signiﬁcant
difference  between  the  3  groups.
Discussion
According  to  the  results  provided  above,  olive  oil  and  Saj
cream® had  no  signiﬁcant  effects  on  development  and
severity  of  striae  gravidarum.  In  a  study  in  Japan,  Belda
et  al.  reported  the  prevalence  of  striae  gravidarum  as
56%.11 Our  results  are  consistent  with  their  ﬁndings.
Table  3  provides  the  data  about  severity  of  striae.  It  was
observed  that  in  the  control  group,  the  percentage  values  of
mild,  moderate,  and  severe  striae  were  22%,  24%,  and  14%,
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espectively.  In  the  study  carried  out  by  Ottoman  et  al.,
he  frequency  rates  of  mild,  moderate,  and  severe  striae
ere  17%,  18%,  and  18%,  respectively.8 Our  results  were
lmost  similar  to  their  ﬁndings.  This  is  while  the  results
btained  in  the  study  performed  by  Atwal  et  al.  was  differ-
nt  from  our  ﬁndings,  and  mild,  moderate,  and  severe  striae
ere  observed  in  62%,  26%,  and  12%  of  the  participants,
espectively.15
According  to  Table  2,  in  the  olive  oil  group,  striae  gravi-
arum  occurred  in  64%  of  the  participants.  Poidevin  and
ydney  reported  the  frequency  of  striae  gravidarum  as
0%  in  those  who  received  olive  oil.13 the  results  obtained
n  the  current  study  are  consistent  with  the  ﬁndings  of
oidevin  and  Sydney.  In  the  study  carried  out  by  Davey,14
he  prevalence  of  striae  in  those  who  used  topical  olive
il  found  to  be  26%.  The  difference  between  our  ﬁnd-
ngs  and  those  reported  by  Davey  may  result  from  the
ype  of  study.  Since  cocoa  butter  is  plant  oil,  the  study
arried  out  by  Osman  et  al.8 can  be  compared  with  the
urrent  study.  Osman  et  al.  performed  a  study  on  the  preva-
ence  of  striae  gravidarum  in  pregnant  women  received
ocoa  butter,  and  reported  the  prevalence  rate  as  45%.8
ur  results  are  not  in  agreement  with  those  reported  by
sman  et  al.,  which  may  be  due  to  the  difference  in  sample
ize.
The  data  presented  in  Table  3  indicate  that  following
he  use  of  olive  oil,  the  frequency  rates  of  mild,  moder-
te,  and  severe  striae  were  32%,  26%,  and  6%,  respectively.
n  the  study  carried  out  by  Davey,14 it  was  reported  that
he  prevalence  rates  of  mild  and  moderate  striae  gravi-
arum  in  women  who  used  olive  oil  together  with  massage
herapy  were  22%  and  2.9%,  respectively,  and  severe  striae
as  not  observed.14 In  this  respect,  the  results  obtained
n  the  current  study  are  different  from  those  reported
y  Davey.  Davey  study14 was  a  retrospective  study  with-
ut  control  group  but  our  study  was  a  prospective  trial
ith  control  group.  Osman  et  al.  reported  the  rate  of
ild,  moderate,  and  severe  striae  as  20.5%,  21.8%,  and
%,  respectively.  The  frequencies  of  moderate  and  severe
triae  observed  in  the  current  study  are  consistent  with  the
ndings  of  Osman  et  al.,  but  the  ﬁndings  of  the  two  stud-
es  were  different  with  respect  to  the  frequency  of  mild
triae.
Tables  2  and  3  provide  the  data  on  determination  of
everity  of  striae  gravidarum  in  the  Saj® cream  group.
able  2  shows  that  64%  of  the  participants  in  the  Saj  cream
roup  experienced  striae.  It  should  be  noted  that  appli-
ation  of  Saj® cream  for  prevention  of  striae  gravidarum
as  carried  out  for  the  ﬁrst  time  as  a  clinical  trial  in
ran.  The  ingredients  of  Saj® cream  are  lanolin,  stearin,  tri-
thanolamine,  almond  oil,  and  bizovax  glycerin  amidine.12
n  the  study  carried  out  by  Behina  and  Hoseini,  the  occur-
ence  of  striae  in  pregnant  women  who  received  almond  oil
nd  glycerin  were  66%  and  71%,  respectively.10 Our  results
re  relatively  in  agreement  with  those  reported  by  Behina
nd  Hoseini.
Belda  et  al.  carried  out  a  clinical  trial  in  Japan  to
etermine  the  effect  of  topical  application  of  Trofolastin
n  prevention  of  striae  gravidarum.  They  reported  the  fre-
uency  of  striae  gravidarum  as  36%,  which  is  different  from
ur  ﬁndings.  The  difference  could  be  attributed  to  the  dif-
erence  in  sample  size.11
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Table  3  on  the  severity  of  striae  indicates  that  the  fre-
uency  rates  of  mild,  moderate,  and  severe  striae  after
pplication  of  Saj  cream  were  16%,  34%,  and  14%,  respec-
ively.  In  the  study  carried  out  by  Behina  and  Hoesini  in
ehran,  among  the  women  who  received  almond  oil,  the
requency  of  mild,  moderate,  and  severe  striae  gravidarum
ere  reported  to  be  30%,  32%,  and  7.5%,  respectively.10
he  results  of  our  study  are  in  agreement  with  the  ﬁnd-
ngs  of  Behnia  and  Hosseini  with  regard  to  the  moderate
everity  of  striae;  however,  the  two  studies  are  different  in
ild  and  severe  striae.  Behina  and  Hooseini  reported  the
revalence  rates  of  mild,  moderate,  and  severe  striae
n  those  who  received  glycerin  30%,  34%,  and  9.4%,
espectively.10 Our  results  were  consistent  with  their  reports
ith  regard  to  moderate  and  severe  striae,  but  the  two  stud-
es  were  different  with  respect  to  the  prevalence  of  mild
triae.
In  another  study,  Poidevin  and  Sydney  carried  out  a
rospective  study  on  116  nulliparous  women  with  the  gesta-
ional  age  of  14  weeks  or  below  to  the  end  of  pregnancy  to
etermine  the  relationship  between  adrenal  cortex  hyper-
ctivity  and  striae  gravidarum.  They  evaluated  the  effect
f  topical  application  of  olive  oil  and  massage  therapy
n  abdominal  skin.  Striae  of  pregnancy  were  observed
n  68%  of  the  50  women  who  took  olive  oil  and  also  in
5%  of  the  66  participants  of  the  control  group.  Thus,
hey  stated  that  application  of  olive  oil  is  not  effective
n  prevention  of  striae  gravidarum  development.13 In  our
revious  study  we  observed  a  similar  effect  in  applica-
ion  of  olive  oil  with  its  usage  to  the  end  of  the  second
rimester.16
The  main  strengths  of  our  study  were  its  prospective
esign,  random  allocation  and  having  control  group.
As  olive  oil  and  the  Saj  cream  had  different  forms
nd  control  group  did  not  receive  any  intervention,  study
linding  was  not  applicable.  Also,  we  could  not  prepare
ppropriate  placebo  for  control  group.  These  are  main  lim-
tations  and  weaknesses  of  the  present  study.  The  other
imitation  is  that  we  started  application  of  olive  oil  and  the
aj  cream  from  second  trimester  of  pregnancy  (gestational
ge:  18—20  weeks).
Since  striae  gravidarum  has  been  associated  with
sychological  problems  and  reduction  in  self-esteem  in
omen  and  there  is  no  curative  therapy  for  that,  it  is
ecessary  to  ﬁnd  a  preventive  method  to  prevent  its
evelopment.
Future  randomized  placebo  controlled  clinical  trials  with
reater  sample  size  and  application  of  olive  oil  and  the  Saj
ream  from  beginning  of  pregnancy  (ﬁrst  trimester)  is  rec-
mmended  to  investigate  their  efﬁcacy  on  prevention  of
triae  gravidarum  development.  Also,  we  recommend  inves-
igation  of  the  effects  of  other  herbal  oils  such  as  sesame  oil,
lmond  oil,  coffee  beans  oil  on  prevention  of  striae  gravi-
arum  development.
onclusioneither  olive  oil  nor  the  Saj® cream  was  effective  in  reduc-
ng  the  incidence  and/or  severity  of  striae  gravidarum  in
ulliparous  women.  Carrying  out  further  research  on  other
lant  oils  such  as  almond  oil,  glycerin,  and  cocoa  butter;
1F.  Soltanipour  et  al.
nd  also  creams  available  on  market,  particularly  those  pro-
uced  by  local  companies,  is  suggested.  The  studies  could  be
erformed  to  achieve  the  most  desirable  preventive  effect
n  development  of  striae  and  control  of  its  severity;  and
hus,  regarding  the  safety  of  the  oils  and  creams,  if  desirable
ffectiveness  are  achieved,  they  can  be  used  in  pregnancy
n  future  studies.
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